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T HE DECISION TO PURCHASE On-farm drying and storage capacity requires a long-term commitment 
of capital. The size of this fixed investment reduces the 
economically feasible harvesting and marketing alterna-
tives for the life of the equipment. It is therefore im-
portant that the costs and returns of the various alterna-
tives be carefully evaluated before the investment is 
made. 
Many factors influence the choice of equipment, but 
comparisons of costs and performance are generally 
given the most consideration. Because many alternative 
systems and combinations of equipment are available, 
farmers need a systematic procedure of comparison to 
select the combination best suited to their situation. 
This publication illustrates an approach for compar-
ing costs of drying and storage for several alternatives 
by comparing the total costs of the systems. Costs are 
calculated for a cash-grain farm from which the opera-
tor sells all the corn he produces to the country elevator. 
Transportation is assumed to be required regardless of 
where the corn is dried. 
TRENDS IN CONDITIONING AND STORAGE 
Increased production, combined with increased field 
shelling and harvesting and high moisture levels, has 
increased the need for conditioning and storage. Grain-
handling facilities have been expanded on the farm as 
well as at commercial sites. In 1965, 225 million bushels, 
or about one-half of the shelled corn harvested, was 
stored in bins on farms. By 1975 this had increased to 
533 million bushels, an annual increase of about 24 
million bushels over this period. 
Off-farm storage by farmers increased also, but at a 
slightly lower rate and at a much lower level. In 1965 
farmers put in commercial storage about 10 percent (51 
million bushels) of the shelled corn harvested. By 1975 
off-farm storage by farmers had increased to 250 million 
bushels, an annual increase of about 15 million bushels. 
About 175 million bushels of corn were dried on Illi-
nois farms in 1965. This had increased to 445 million 
bushels by 1975, an increase in dried volume of more 
than 150 percent. 
CONDITIONING AND STORAGE COSTS 
The cost calculations in this publication are based 
upon several assumptions about harvesting and drying 
practices and about the characteristics of the farm. 
The sizes of operations were selected to illustrate the 
effect of size on costs per bushel and to show that the 
most profitable alternative for small farms may differ 
from the alternatives for larger farms. The range in 
bushels harvested annually is from 5,000 bushels to 
100,000 bushels. Since there are few economies of size 
beyond 60,000 bushels, costs of larger operations can 
be developed from these tables by multiplying cost per 
bushel times annual volume. Changes in corn-handling 
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equipment in larger operations (for example, substitut-
ing a fixed conveyer system for portable augers) may 
change the cost of moving grain but would not alter 
the relative cost among alternative drying and storage 
systems. 
The size of harvesting equipment needed for each 
annual capacity was selected on the basis of the total 
acreage to be harvested and the approximate time 
available for completing the harvesting operation (Table 
1). Since the Cooperative Crop Reporting Service re-
ported that in 1976 about 79 percent of the corn in 
Illinois was planted in 36-inch or wider rows, none of 
the calculations used narrow-row corn heads. It was 
assumed that once a farmer started harvesting corn he 
would operate his machine 10 hours a day for each 
available working day; drying and storage capacities 
were selected to accommodate this harvesting rate. No 
harvesting costs were considered except the field har-
vesting losses that occur as a result of differences in the 
number of days required to complete harvest. 
Harvesting rates and total time required for harvest 
are shown in Table 1 for each of seven different levels 
of annual production. Given these requirements, Table 
2 shows the beginning moisture, the average moisture, 
and the number of days required for drying at these 
levels of production. 
The dryer-storage system includes the grain storage 
bins, the dryer units, enough wagons to keep harvesting 
machines operating for four hours without unloading, 
augers to unload the wagons and move grain through 
the dryer to storage, a moisture meter, and grain sam-
pling units. Table 3 lists the components for the differ-
ent drying and storage systems for selected volumes of 
grain. 
The systems for drying shelled corn considered in 
this publication are batch-in-bin dryers, bin dryers with 
stirring equipment, low-temperature (electric) dryers, 
automatic batch dryers, and continuous-flow dryers. 
Air temperature and the moisture content of corn 
influence the time when harvest is started. Corn har-
vested with 23 to 25 percent moisture content has the 
Table 1. Assumed Size of Combine and Rate and length 
of Harvest for Selected Volumes of Annual Harvest 
Annual length 
of harvest 
Size Rate of Ma- Cal-
Bushels of corn harvest chine en dar 
harvested head (bu./hr.) hours days 
5,000 . 0 0 0 0 0 0 0 0 0 0 0 2-38" 146 34 5 
10,000. 0 0 0 0 0 0 0 0 0 0 0 2-38" 146 69 10 
20,000 . . . 0 0 0 0 0. 0 .. 2-38" 146 137 20 
40,000 ... 0 0 0. 0 .... 4-38" 292 137 20 
60,000.0 . . .... 0 0 .. (2) 3-38" 438 137 20 
80,000 ... 0 .. 0 0. 0 .. (2) 4-38" 584 137 20 
100,000 ... 0 0 ... 0 0 .. (2) 4-38" 584 171 25 
lowest field harvesting losses. To minimize losses, the 
hot-air drying systems are designed for drying corn 
with a beginning harvest moisture content of 24 to 28 
percent. To take advantage of the cooler fall weather, 
farmers using low-temperature drying systems must 
delay the beginning of harvest until the moisture content 
of the grain can be reduced to safe levels, averaging 
about 24 percent at the start of harvest. 
COMPONENT COSTS IN ALL SYSTEMS 
For most farmers the choice among systems begins 
with estimating the total corn production. Given this 
volume and the characteristics of his farm, the farmer 
can develop a budget of costs and returns that is appro-
priate for his situation. 
Table 2. Assumed Beginning and Average Moisture, Days 
of Harvest, and Days of Drying for Selected Drying 
Systems and Volumes of Corna 
Moisture 
content,% Drying system and 
bushels harvested 
per year 
Begin- Aver-
ning age 
Batch-in-bin 
5,000 ................. 24 23 
10,000 ..... .. ... ... . ... 26 24 
20' 000- 80' 000 ...... ... 28 24 
100,000 ..... . ........... 28 23 
Batch-in-bin, stir dryer 
5,000 ........ ... ...... 24 23 
10,000 .... .. ........... 26 24 
20' 000- 80' 000 ......... 28 24 
100,000 . ................ 28 23 
Low-temperature dryer 
5,000 ............... .. 24 23 
10,000 ...... . .......... 24 22 
20' 000- 80' 000 .. ... .. . . 24 21 
100,000 ...... . . ....... .. 24 21 
Automatic batch dryer 
5,000 .. ....... . . . ..... 24 23 
10,000 . .. .............. 26 24 
20' 000- 80' 000 .... ... .. 28 24 
100,000 ....... . . ... . .. .. 28 23 
Continuous-flow dryer 
5,000 .......... .. . .... 24 23 
10,000 .. . ..... . ........ 26 24 
20,000-80,000 ... ...... 28 24 
100,000 ..... . . .... . ..... 28 23 
Elevator 
5,000 ....... . ...... . .. 24 23 
10,000 .... ... . . ..... ... 24 22 
20' 000- 80' 000 ......... 25 22 
100,000 . ... ............ . . 25 23 
Days of 
Har- Dry-
vest ing 
55 6 
10 11 
20 21 
25 26 
5 6 
10 11 
20 21 
25 26 
5 26 
10 31 
20 41 
25 46 
5 6 
10 11 
20 21 
25 26 
5 6 
10 11 
20 21 
25 26 
5 
20 
20 
25 
• Calculated from Economic Considerations in Choosing a 
Corn-Harvesting Method, by V.W. Davis, Department of Ag-
ricultural Economics, College of Agriculture, University of 
Illinois at Urbana-Champaign, AERR-63, March, 1963. 
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Fixed Costs 
Fixed costs make up a major share of the total cost 
of storage. Depreciation, interest, taxes, and insurance 
are commonly referred to as fixed costs; in this study, 
repairs and labor are also included as fixed costs. 
Depreciation on storage bins is figured for a 20-year 
life. Drying and handling equipment are depreciated 
for a 10-year period. The moisture meter and sampling 
equipment are depreciated for a 5-year period. 
Interest cost is calculated at an annual rate of 8 per-
cent of the average value over the life of the investment, 
or at 4 percent of the new cost of bins, dryers, and 
equipment. Taxes are calculated at 0.7 percent of the 
new costs of buildings and equipment attached to real 
estate. No taxes are computed for equipment unattached 
to real estate. Insurance costs are figured at 0.3 percent 
of the new cost of buildings and equipment. Repair 
costs are figured at 1 percent of the cost of new build-
ings and 3 percent of the cost of new equipment. 
Cost figures are based on dryer, storage, and equip-
ment prices of representative dealers and suppliers in 
Illinois. Had other dealers' equipment been selected, 
there might have been minor differences in the relative 
cost relationships. 
Annual fixed costs are figured by multiplying the 
component prices by the following percentages: 
Storage bins ...................... 11 percent 
Equipment attached to bins ..... : ..... 18 perc.ent 
Elevators, augers, and equipment 
not attached to bins ............. 17.3 percent 
Moisture meter and sampling 
equipment .................... 27.3 percent 
Labor costs are included as an annual fixed cost rather 
than an operating cost because labor is nearly indepen-
dent of dryer capacity. Operating hours are held nearly 
constant, regardless of volume dried, by selecting a 
dryer capacity to match the days of harvest. Labor costs 
include a small allocation of time for occasionally check-
ing grain quality during storage. Labor used in hauling 
grain from the harvesting machine to the dryer is not 
included in these comparisons since the time required 
would be the same for all drying and storage systems. 
Only the labor added by drying grain is charged 
against the drying. Most hot-air drying systems figure 
the capacity of the unit as the amount of grain that can 
be dried in a 16- to 18-hour day. The labor to operate 
these dryers is assumed to be about one-sixth of the 
operating time, or about three hours per day. L~w­
temperature drying requires only occasional checkmg 
of bins, so 10 minutes per bin per day of drying is 
designated as the labor requirement for this system. 
Annual "set-up" time- checking and conditioning the 
bins, fans, and heat units at the beginning of each dry-
ing season- is estimated at 10 hours per unit for the 
in-bin dryers, 6 hours each for the low-temperature 
dryers, and 3 hours each for the automatic batch and 
the continuous-flow dryers. 
Table 3. Recommended Equipment Components for Various Volumes and Conditioning 
Systems for Shelled Corn in Illinois, 1975 
Annual volume (bushels) 
Equipmenta 5,000 10,000 20,000 40,000 60,000 80,000 100,000 
Batch-in-bin dryer 
Dryer ... ............ . .. ... ..... D3 D3 DS D7 2-D7 3-D7 3-D7 
Storage ...... . .............. .... Sl S4 2-SS SS,S8 2-S8 3-S8 
No. of wagons ................... 2 2 2 4 6 8 8 
Augers, in ................ . ...... 47 47 47 52 2-52 3-52 3-52 
out ............ . ...... . . 47 52 62 2-62 3-62 3-62 
Batch-in-bin, stir dryer 
Dryer .......................... D4 D2 D2 D4 D6 D8 D8 
Storage .......... . ....... . ... ... S2 S7 S6,S8 S3, 2-S8 S4, SS, 2-S8 S4,S5,3-S8 
No. of wagons ....... . ....... . ... 2 2 2 4 6 8 8 
Augers, in .............. . ........ 47 47 47 52 52 52 52 
out ...... . .. .. .. .. ...... 47 52 62 62 62 62 
Low-temperature dryer 
Dryer ................. . ........ D3 D1, D3 DS, D7 D7 D3, 4-D7 6--D7 Dl, 7-D7 
Storage ......................... 
No. of wagons ... ........ .. ..... . 2 2 2 4 6 8 8 
Augers, in ............ . .......... 47 47 52 52 52 52 52 
out ... . .. . ....... ... .... 
Automatic batch dryer 
Dryer ........ . .... . .. . ..... .. .. D9 D9 D9 D10 D11 D12 D12 
Storage .............. . .......... S2 S4 S8 2-S8 3-S8 4-S8 5-S8 
No. of wagons ................... 2 2 2 4 6 8 8 
Augers, in ..... .... ... . .......... 32 32 32 32 32 32 32 
out ..................... 47 52 62 62 62 62 62 
Continuous-flow dryer 
Dryer .......... . ............... D13 D13 D13 D13 D14 D14 D14 
Storage ......................... S2 S4 S8 2-S8 3-S8 4-S8 5-S8 
No. of wagons ........ . .......... 2 2 2 4 6 8 8 
Augers, in ............. ... ...... . 
out ..................... 47 52 62 62 62 62 62 
Tractor p.t.o. horseposer .......... so so so 90 90 120 120 
• All systems include a moisture meter and grain-sampling equipment. The types and costs of components for storage bins, dryers, 
and miscellaneous equipment are shown in Table 6. 
Operating Costs 
Operating costs include costs of L.P. gas, electricity, 
and tractor power and charges for drying and storage 
at the elevator. L.P. gas was priced at 30.5 cents per 
gallon; diesel fuel, 40 cents per gallon; electricity, 3 
cents per kilowatt hour. The costs of supplying p.t.o. 
power were SO horsepower, $4.27 per hour; 90 horse-
power, $7.57 per hour; and 120 horsepower, $10.10 
per hour. 
Energy requirements for removing moisture from 
corn are practically the same for the various drying sys-
tems if each is operated properly. The main differences 
in the costs of the drying systems are the investment 
cost, the rate of drying, the cost of different types of 
energy, and the extent of automation of the drying 
process. 
The amount of electricity used by the low-temperature 
(electrical) drying system for drying and for augering 
grain was estimated to be 0.3343 kilowatt hours per 
point of moisture. 
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The amount of electricity required by each hot-air 
drying system was determined by estimating the amount 
of use of each motor for augering grains and for oper-
ating fans for drying or aeration, in relation to the 
motor's horsepower. Electricity for drying includes the 
operation of augers for unloading grain from the wagon, 
augers in the dryer system or drying bins, and drying 
fans. Electricity for storage includes aeration needed to 
maintain the condition of grain in storage and operation 
of augers to remove grain from storage and load it for 
transport. 
About 15 to 20 gallons of L.P. gas are required to dry 
100 bushels of corn from 25 to 15 percent moisture. 
After a study of the drying charts of some dealers, the 
standard of 16.5 gallons of L.P. gas for removing 10 
points of moisture from 100 bushels of corn was used. 
Some batch and continuous-flow dryers are powered 
by tractor p.t.o. The cost estimate of 0.17 cents per 
bushel per point of moisture removed (1975 figures) 
includes ownership, repair, and fuel costs of the tractor. 
Table 4. Average Total Field Losses of Corn as a Percentage of Gross Corn Production, 
Using Combine With Corn Heada 
Length of 
Percent moisture content at beginning of harvest harvest, 
days 30 29 28 27 26 25 24 23 22 21 20 
8 ......... . ... 3 .0 2.9 2.7 2.6 2.6 2.6 2.6 2.8 3.1 3.6 4.4 
10 ... ........... 3.0 2.8 2.6 2.6 2.6 2.6 2.7 2.9 3 .2 3.8 4.6 
12 .............. 2.9 2.7 2.6 2.6 2.6 2.6 2.8 3 .0 3.4 3.9 4.7 
14 .............. 2.8 2.7 2.6 2.6 2.6 2. 7 3.0 3.1 3.5 4.1 4.9 
16 .............. 2.8 2.7 2.6 2.6 2.7 2.9 3.0 3.3 3.7 4.2 5.0 
18 ... ........ . .. 2.8 2.7 2. 7 2.7 2.8 3.0 3.2 3.4 3.8 4.4 5.3 
20 ..... . ....... . 2.8 2.8 2.8 2.8 3.0 3. 1 3.4 3.6 4.0 4.6 5.4 
22 .. . ... . .. .. . .. 2.9 2.9 2.9 2.9 3.0 3.2 3.4 3.7 4.2 4.7 5.7 
24 . . . . . . . . . . . . . . 3.0 3.0 3.0 3.0 3.2 3.4 3.6 3.8 4.3 5.0 5.8 
26 ........... . .. 3.0 3.0 3.0 3.1 3.3 3.5 3.8 4.0 4.5 5 . 1 6.1 
28 .... . .. .. .. . .. 3.1 3. 1 3.1 3.3 3 .4 3.7 3.9 4.2 4.6 5.4 6.3 
30 .. . . . ......... 3.2 3.2 3.3 3.4 3.6 3.8 4.1 4.3 4.8 5.5 6.6 
32 . ...... .... . . . 3.3 3.4 3.4 3.5 3.7 4.0 4.2 4.6 5.0 5.8 6.7 
34 ... ........... 3.4 3.4 3.5 3.7 3.8 4.2 4.4 4.7 5.2 6.0 7.0 
36 .............. 3.5 3.6 3 . 7 3.8 4.0 4.3 4.6 4.9 5.4 6.2 7.3 
38 ..... . ........ 3.7 3.7 3.8 4.0 4.2 4.5 4.8 5.1 5.6 6.4 7.5 
40 . . .. .......... 3.8 3.8 3.9 4.2 4.4 4.6 5.0 5.3 5.8 6.6 7.8 
42 .... . ...... . . . 3.9 4.0 4.1 4.3 4.6 4.9 5.2 5.5 5.8 6.9 8.1 
44 .............. 4.1 4.2 4.2 4.5 4.7 5.0 5.4 5.8 6.3 7.2 8.3 
46 .............. 4.2 4.3 4.4 4.6 5.0 5.3 5.6 6.0 6.6 7.4 8.6 
48 ........... ... 4.4 4.5 4.6 4.9 5. 1 5.4 5.8 6.2 6.8 7.7 8.9 
• Based on data from an unpublished report, "Field Losses in Harvesting Corn," by V.W. Davis. For ear-corn picker, multiply the 
field loss percentages by 1.25. 
Field losses vary from year to year, depending upon 
weather conditions. Average total field losses can become 
significant as the length of harvest is varied. The data 
in Table 4 were used to estimate field losses for each 
of the alternatives in this study. Rather than include 
total losses, which vary from year to year, a minimum 
field loss for the optimum harvesting and drying system 
was determined; losses above that level were shown as 
a cost. 
Miscellaneous costs include the shrink in dry matter 
during drying (assumed to be 0.5 percent). 
CONDITIONING AND STORAGE COST COMPARISONS 
It was assumed that the shelled corn was dried and 
stored at 15.5 percent, the moisture content required 
for marketing No. 2 corn. Comparisons of the costs for 
doing this were made among batch-in-bin dryers, batch-
in-bin dryers with stirring equipment, low-temperature 
(electric) dryers, automatic batch dryers, continuous-
flow dryers, and elevator-dried and -stored grain mar-
keted by March 1 (Table 5). 
If the elevator has the capacity to take corn without 
delaying harvest operations, then drying and storing 
corn at the elevator for spring sale is competitive with 
other systems for quantities of 20,000 bushels or less 
-if drying costs are 1.5 cents per bushel per point of 
moisture removed and storage costs are 1 cent per 
bushel per month with a 6-cent minimum. 
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The hot-air drying systems, which permit the greatest 
flexibility at harvesttime, are the most economical sys-
tems above 20,000 bushels. The batch-in-bin is the most 
economical hot-air system for volumes of 40,000 bushels 
or less. The stir dryer is the most economical hot-air 
system beyond 40,000 bushels. The automatic batch and 
continuous-flow systems are not competitive with the 
low total cost per bushel of the batch-in-bin dryer at 
volumes below 80,000 bushels per year; at 80,000 bush-
els or above, they compare favorably with other drying 
and storage systems. 
Low-temperature (electric) drying systems compare 
favorably with hot-air drying systems for capacities of 
5,000 bushels or less. At larger volumes economies of 
size are not a factor because the bins are limited to a 
height of 16 feet, the maximum fill depth for successful 
operation of the low-temperature systems. Furthermore, 
each bin must have a fan and an electric heater system, 
which contributes to a constant cost. Field losses for 
electric drying systems increase relative to other systems 
as volumes increase. Hot-air systems permit higher be-
ginning moistures as the length of harvest increases, 
which keeps field losses to a minimum. Because electric 
drying systems are not recommended at moisture levels 
above 20 to 24 percent, field losses are based on a be-
ginning moisture of 24 percent even when the length of 
harvest is increased. This also increases field losses over 
those of the other drying systems. 
CALCULATING COSTS OF DRYING AND STORAGE 
A sample worksheet has been included to illustrate 
how the costs were calculated for this publication and 
to demonstrate how a farm operator might calculate the 
costs of a system for his particular farm situation. In 
the example, a new drying and storage system for 
20,000 bushels of corn harvested annually on a cash-
grain farm is shown, using Tables 3 and 6 as the 
sources of information. 
The first step in figuring the total drying and storage 
costs is to select the equipment components for the com-
plete system capable of handling the annual volume. 
From Table 3 the components for handling 20,000 
bushels a year would be dryer DS, storage bin S4, two 
300-bushel wagons, a 47 -foot auger to unload wagons 
into the dryer, a 52-foot auger to load from the dryer 
into the storage bin, a moisture meter, and sampling 
equipment. 
Table 5. Summary of Costs per Bushel for Conditioning, Storing, and Handling Under Alternative Drying Systems, for Corn 
From Illinois Farms Marketed as Grain, 1975a 
Batch- Batch-in- Low- Automatic Continu- Elevator 
in-bin bin, stir temperature batch ous-flow charges for 
dryer dryer dryer dryer dryer March sales 
5,000 bushels 
Annual fixed costs ........ . .......... $0.3934 $0.4370 $0.3840 $0.6042 $0.6856 $0.0000 
Total operating costs ...... .... ....... .0424 .0416 .0767 .0414 .0518 .1725 
Total field losses .... ......... . . ...... .0000 .0000 .0000· .0000 .0000 .0000 
Total miscellaneous costs .. .......... . .0130 .0130 .0130 .0130 .0130 .0590 
Total cost per bushel. ....... ..... .4488 .4916 .4737 .6586 . 7504 .2315 
10,000 bushels 
Annual fixed costs . ... ...... . ........ .2806 .3000 .3000 .3454 .3837 .0000 
Total operating costs ................. .0478 .0469 .0868 .0467 .0585 .1575 
Total field losses ........ . ............ .0000 .0000 .0030 .0000 .0000 .0030 
Total miscellaneous costs . ......... ... .0130 .0130 .0130 .0130 .0130 .0590 
Total cost per bushel. ............ .3414 .3599 .4018 .4051 .4552 .2195 
20,000 bushels 
Annual fixed costs ..... .. ........ . . .. .1845 .1870 .2210 .2018 .2187 .0000 
Total operating costs ..... . ........... .0481 .0469 .0567 .0467 .0585 .1575 
Total field losses ...... . .............. .0050 .0050 .0200 .0050 .0050 .0130 
Total miscellaneous costs ............. .0125 .0130 .0130 .0130 .0130 .0590 
Total cost per bushel. ............ . 2501 .2519 .3107 .2665 .2952 .2295 
40,000 bushels 
Annual fixed costs ................... .1435 . 1460 .1760 . 1705 .1535 .0000 
Total operating costs ............... . . .0478 .0469 .0567 .0467 .0585 .1575 
Total field losses ............ ... ... ... .0050 .0050 .0200 .0050 .0050 .0130 
Total miscellaneous costs ............. .0130 .0130 .0130 .0130 .0130 .0590 
Total cost per bushel. .... . ..... .. .2093 . 2109 .2657 .2352 .2300 .2295 
60,000 bushels 
Annual fixed costs ............ . ..... . .1532 .1300 .1760 . 1534 .1469 .0000 
Total operating costs .. .. . ............ .0478 .0469 .0567 .0467 .0585 .1575 
Total field losses .. . .. . ............... .0050 .0050 .0200 .0050 .0050 .0130 
Total miscellaneous costs ........... . . .0130 .0130 .0130 .0130 .0130 .0590 
Total cost per bushel. ............ . 2190 .1949 .2657 .2181 .2434 .2295 
80,000 bushels 
Annual fixed costs .. ...... . .......... .1581 .1190 .1 710 . 1449 . 1318 .0000 
Total operating costs ................. .0478 .0469 .0567 .0467 .0585 .1575 
Total field losses ........... .. ........ .0050 .0050 .0200 .0050 .0050 .0130 
Total miscellaneous costs ... . ... . .... . .0130 .0130 .0130 .0130 .0130 .0590 
Total cost per bushel. ............ . 2239 .1839 .2607 .2096 .2083 .2295 
100,000 bushels 
Annual fixed costs ... . ............... .1404 . 1080 .1670 .1293 .1188 .0000 
Total operating costs ..... . . . ......... .0424 .0416 .0567 .0414 .0518 .1725 
Total field losses .................. .. . .0100 .0100 .0280 .0100 .0100 .0200 
Total miscellaneous costs ............. .0130 .0130 .0130 .0130 .0130 .0590 
Total cost per bushel. .... . ....... .2058 . 1726 .2647 .1937 . 1936 .2515 
• Based on worksheet analyses of data in Tables 3 and 6. 
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Table 6. Components and Prices of Storage and Conditioning Systems for Illinois Shelled Corn, 1975 
Storage bin components and prices 
S1 S2 S3 S4 ss S6 S7 S8 
Diameter .................. .... ... 211 211 30' 30' 30' 36' 36' 36' 
Height to eaves ..... ... .... ........ 16'1" 18'9" 16'1" 18'9" 24'3" 16'1" 18'9" 24'3" 
Capacity to eaves (bu.) ... .......... 4,650 5,440 9,500 11,070 14,300 13,700 16,120 20,570 
Bin (hatches, ladders, and safety cage) $ 2,091 $ 2,290 $ 3,532 $ 3,937 $ 4,800 $ 5,062 $ 5,635 $ 6,472 
Concrete ........ . ................ . 720 720 1,150 1,150 1,150 1,450 1,450 1,450 
Erection costs .......... ... ... ..... 515 555 765 795 825 940 970 1,000 
Total 20-year itemsa ............. 3,326 3,565 5,447 5,882 6,775 7,452 8,055 8,922 
Grain spreader ........ . ........... 261 261 261 261 261 443 443 443 
Flush floor aeration ducts .. .' ........ 192 192 264 264 578 289 289 638 
Aeration fans and motor ............ 121 121 245 245 245 245 245 245 
Unloader tube and well ............. 169 169 197 197 197 210 210 210 
Bin sweep ..... . .................. 211 211 269 269 269 278 278 278 
Vertical truck auger and motor ....... 688 688 766 766 766 1,040 1,040 1,040 
Total10-year items• ... . . ...... ... 1,642 1,642 2,002 2,002 2,316 2,505 2,505 2,854 
Total investment costs ... . ......... $ 4,968 $ 5,207 $ 7,449 $ 7,884 $ 9,091 $ 9,957 $10,560 $11,776 
In-bin drying components and prices 
D1 D2 D3 D4 DS D6 D7 D8 
Diameter .. .... . .................. 21' 21' 24' 24' 301 30' 36' 36' 
Height to eaves .. ... . .... . . .. .. .... 16'1" 18'9" 16'1" 18'9" 16'1" 18'9" 16'1" 18'9" 
Capacity to eaves (bu.) ... .......... 4,650 5,440 6,080 7,080 9,500 11,070 13,700 16,120 
Drying capacity (bu./day)b ......... 1,100 1,100 1,500 1,500 2,260 2,260 2,870 2,870 
Bin (hatches, ladders, floor, entrance 
collar, and transition) ..... ... ..... $ 3,029 $ 3,228 $ 3,650 $ 4,106 $ 5,562 $ 5,967 $ 7,170 $ 7' 743 
Erection costs ..................... 540 580 640 670 790 820 965 995 
Concrete and concrete blocks ....... . 820 820 1,007 1,007 1,344 1,344 1,775 1,775 
Total 20-year itemsa ............ . 4,389 4,628 5,297 5,783 7,696 8,131 9,910 10,513 
Fan, heater, and vaporizer ... . . . .... 1,494 1,494 1,753 1,753 2,600 2,600 2,600 2,600 
Grain spreader .......... . ......... 261 261 261 261 261 261 443 443 
Unloading equipment ....... .. . .... 1,064 1,064 1,083 1,083 1,175 1,175 1,193 1,193 
Total 10-year items• ............. 2,819 2,819 3,097 3,097 4,036 4,036 4,326 4,326 
Total investment costs ... . . ........ $ 7,208 $ 7,447 $ 8,394 $ 8,880 $11,732 $12,167 $14,146 $14,749 
Stir dryer drying capacity (bu./day) .. 2,800 3,200 5,500 10,000 
Stir dryer additional costs• .......... $ 1,895 $ 2,079 $ 2, 778 $ 3,027 
Low-temperature drying additional 
costs• ... ......... . ............. $ 247 $ -12 $ 148 $ 148 
Continuous-flow dryer 
Automatic dryer components and prices components and prices 
D9 D10 D11 D12 D13 D14 
Drying capacityb . . ... .... .. .. . . . .. 1,800 3,600 5,500 7,300 4,050 8,100 
Grain holding capacity (bu.) . . ...... 118d 228d 3Q4d 38Qd 400 800 
Burner capacity (Btu/hr.) ...... ... . 6,000 5,000 10,000 12,000 3,000 6,000 
Fan motors, hot (hp)• ........... . .. 3 10 7.5 10 
cold (hp)• .... . ........ 3 7.5 10 
Auger motors, top (hp)• ............ 1 3 5 7.5 
bottom (hp)• . . .. . . .. . . 75 3 5 5 
Drive power (p.t.o. hp) • .... . ....... 50 90 
Cost ..... .. ..... . ..... ..... ... . . . $ 8,700 $15,000 $19,000 $23,000 $12,125 $17,985 
• "20-year" and "10-year" refer to length of equipment life when calculating depreciation. 
b Based on drying from 25 to 15 percent moisture. 
• Add additional costs to costs for in-bin drying systems to obtain prices for stir dryer and low-temperature drying systems. 
• For wet grain. 
• Tractor p.t.o. power may be substituted for the electric motors and vice versa. 
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Table 6 (continued). 
Miscellaneous equipment components and annual fixed costs 
Augers, 6" x 321 ... . .. . ••....• •.. ... 
6" X 471 ...•..••. . ........•. 
8" X 521 ............•...... . 
8" X 621 .... . . •• .. •. .... . ... 
Wagon, 300-bu. capacityg .... . . .... . 
Moisture meter ..... .. .. .. . .. ... .. . 
Sampling equipment . . ........... . . 
Initial 
cost 
$ 944 
1,425 
1,975 
2,375 
2,300 
227 
70 
Years 
of life 
10 
10 
10 
10 
10 
5 
5 
' See page 4 for discussion of calculating ownership and repair costs. 
Ownership 
costs1 
$135 
204 
282 
340 
329 
55 
17 
Repair 
costs1 
$28 
43 
59 
71 
69 
7 
2 
Total 
annual 
costs 
$163 
247 
341 
411 
398 
62 
19 
• A wagon is assumed to haul corn only half of the time, so figure only one-half the given cost for each wagon used. 
Table 6 describes and lists the costs of the components 
listed in Table 3. The costs of dryer bin D5 ($7,696) 
are entered on line 1 of the worksheet, and the costs 
of the unloading equipment, fans, heaters, and grain 
spreaders are entered on lines 2, 3, and 4 (this is shown 
on the sample as the sum of the three lines - $4,036-
since they all have the same depreciation factor). To 
obtain the annual fixed costs, the investment cost is 
multiplied by the percent annual cost given on the work-
sheet ($7,696 X 11 percent= $847 and $4,036 X 18 
percent = $726). If other types of dryers were used, 
their costs would be entered on lines 5, 6, or 7. The 
prices for storage bin S4, the aeration fans, and the 
bin-unloading equipment are entered on lines 9, 10, and 
11 of the worksheet. The storage bin cost includes con-
crete and erection. 
Other equipment includes augers ($3,400), a mois-
ture meter and sampling equipment ($297), and two 
wagons ($2,300); these investment costs are entered 
on lines 13, 14, and 15. The cost of the wagons may be 
omitted if the systems being compared all require the 
same number and types of wagons. 
The annual labor costs entered on lines 17 and 18 are 
estimated values. Only the amount of labor required for 
preparing the equipment for use each year, for operat-
ing and checking the dryers, and for drying grain is 
used. Labor for hauling from the harvesting machine 
is not included. See the section on fixed costs (page 4) 
for how to estimate the relevant labor costs. 
Operating costs (second page of the worksheet) in-
clude all the energy costs in drying or conditioning 
grain. Line 20 lists the cost per gallon of L.P. gas (30.5 
cents) and the average points of moisture (8.5) to be 
removed. These figures are multiplied by 0.0165, the 
number of gallons of fuel required to dry 1 bushel of 
corn 1 point of moisture, to obtain fuel costs per bushel. 
Electricity for the dryer (lines 21, 22, 24, and 25) 
includes the electricity required to operate fans and 
augers. On line 23, electricity to operate the electric 
heater as well as the fans and augers is listed. The cost 
of electricity ( 3 cents per kilowatt hour) and the points 
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of moisture (8.5) to be removed are entered in the ap-
propriate spaces, and electricity costs for the dryer are 
calculated. 
If electricity is not available, then p.t.o. power may be 
used to operate some automatic batch and continuous-
flow dryers. This cost should be entered on line 26 or 27. 
Electricity for storage, line 28, includes using fans 
for aeration of grain and augering grain to the bins 
when it is to be fed or marketed. The electrical require-
ments will range from 0.05 to 0.1 kilowatt hour per 
bushel depending upon the condition of the grain, the 
weather, and the time when the grain is fed or mar-
keted. 
Investment costs and annual fixed costs are summa-
rized as follows. The investment costs from lines 8, 12, 
and 16 are carried forward to the first spaces on lines 
30, 31, and 32. The annual fixed costs from lines 8, 12, 
and 16 are carried forward to the first spaces on lines 
33, 34, and 35. Annual labor costs from line 19 are 
carried to line 36. These kinds of costs are converted to 
a per-bushel basis by dividing each item by the total 
annual volume (20,000 bushels in the example). 
Fuel and power costs (from line 29) are already on a 
per-bushel basis and are carried to line 38. 
From Table 2, the assumed conditions for the system 
evaluated were a beginning moisture of 28 percent and 
a harvest period of 20 calendar days; average moisture 
for the harvest period would be 24 percent. From Table 
4, field losses under these conditions would be 2.8 per-
cent, which is entered on line 39. Since 2.6 percent loss 
is the minimum of any of the systems in this study, the 
net loss is 0.2 percent. Net loss times the season average 
price of corn gives the cost per bushel of the field losses 
(line 40). 
The shrink in dry matter is normally assumed to be 
0.5 percent times the price of corn for drying any num-
ber of points. If the grain is dried below 15.5 percent 
and is to be sold, additional losses of weight must be 
included. The market will generally pay the full price 
of corn for water up to 15.5 percent of the total weight. 
Drying below 15.5 percent removes water that could 
ESTIMATING COSTS OF GRAIN DRYING AND STORAGE SYSTEMS 
Type of dryer __ B_a_t __ c_h_-_i_n_-b_l_·n_ (,_D_5...<_) __ _ Type of storage ____ S __ 4~(~f-=-r =-om:.:.:__T.:::...a:c..:b:c..:l.:::...e::...._::32) ____ _ 
Size 2, 260 bu./ day 
Annual volume 20' 000 
Components 
Dryer units 
Bins 
2 Bin-unloading units 
3 Aeration fans 
4 Heater units 
5 Stir dryer 
6 Batch 
7 Continuous-flow dryer 
8 Total dryer units 
Storage units 
9 Bins 
10 Bin-unloading units 
11 Aeration fans 
12 Total storage units 
Other equipment 
13 Augers(47: $1,425) 
52 : $1,975 
9,500 bu. Size __ l_l--',_0_7_0_b_u_ . ____ _ 
bushels; average moisture __ 2_4 _ _ 
Investment costs* 
$ _ __:_7 -'--' 6::....::9_:6 _ _ _ 
4,036 
$ 11' 732 
6,873 
766 
245 
$ 7,884 
3,400 
"'o; ending moisture _ _ 1~5-=-. .:::...S __ "fo 
Percent annual cost 
11 
18 
18 
18 
18 
17.3 
17.3 
11 
11or18** 
11 or 18* • 
17.3 
Annual 
fixed costs 
$ 847 
------
726 
$ 1,573 
756 
84 
27 
$ 867 
588 
14 Moisture meter and sampling equipment 297 27.3 81 
15 Wagons 2,300 17.3 398 
16 Total $ 5 997 $ 1,067 
Annual labor cost 
17 Dryer preparation ___ 1_0 _ __ hours 
18 Dryer operation ----=2-=6...c.•_::5 __ h ours 
19 Total drying labor __ 3--'6--'-.-=5 __ hours X $ _ __::5:....:·-=0-=0 _ __ Iabor rate per hour = $ ___ 1_8_3 __ _ 
• Includes delivery and installation costs of equipment on the form. 
•• If used for only one bin, figure annual costs at 11 percent; if moved from bin to bin (maximum use), 18 percent may be used. 
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Operating costs Cost per bushel 
20 L.P. gas 30.5 ¢/gal. X .0165 X 8.5 pts. moisture = $ .0428 
Eledricity for drying 
21 Batch-in-bin 3.0 ¢/kwh X .015 X 8.5 pts. moisture = .0038 
22 Batch-in-bin stir dryer ¢/kwh X .011 3 X _____ pts. moisture = 
23 Electric dryer 
------¢/kwh X .3343 X pts. moisture = 
24 Automatic batch 
------¢/kwh X .01 06 X pts. moisture = 
25 Continuous-flow ¢/kwh X .0106 X pts. moisture = 
Tractor p.t.o. for dryer 
26 Automatic batch (.17 ¢ • X pts. moisture) -
27 Continuous-flow (.17 ¢* X pts. moisture) 
'1975 rates. 
Electricity for storage 
28 Augers and aeration 3.0 ¢/kwh X (.05 to .1) - .0015 
29 Total fuel and power costs $ .0481 
Summary of drying and storage costs 
Investment costs 
30 Dryer units $ 11,732 20,000 bushels dried .587 
31 Storage units $ 7,884 20,000 bushels stored - .394 
32 Other equipment $ 5,997 20~000 bushels handled - .300 (1. 281) 
Annual fixed costs 
33 Dryer units $ 1,573 20 ,000 bushels dried .0786 
34 Storage units $ 867 20,000 bushels stored - .0434 
35 . Other equipment $ 1,067 20,000 bushels handled .0533 
36 labor cost $ 183 20,000 bushels handled - .0092 
37 Total annual fixed costs (lines 33 + 34 + 35 + 36) $ .1845 
Operating costs 
38 Fuel and power costs 
-
.0481 
Grain losses 
39 2.8 % field loss (Table 4 ) - 2.6% = 0.2 % net loss 
40 0. 7. % net loss X $ 2.50 price of corn - .0050 
41 Shrink in dry matter 0.5 % X $ 2.50 price of corn .0125 
42 TOTAl cost of conditioning and storing (lines 37 + 38 + 40 + 41) $ .2501 
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have been sold. This loss may be calculated by sub-
tracting the actual moisture from 15.5 percent and mul-
tiplying that figure times 0.012. For example, corn dried 
to 13.5 percent would have a water loss of 0.024 bushels 
for each bushel dried. For the 20,000 bushels used in 
this example, total shrink would be 480 bushels for 
overdrying, plus dry-matter shrink of 100 bushels, 
which would equal 580 bushels. If corn is valued at 
$2.50 per bushel, the cost of shrink would be 7.25 
cents per bushel ( 580 X $2.50--;- 20,000 = $0.0725). 
The total cost of conditioning and storage is the sum 
of lines 37, 38, 40, and 41. 
This worksheet presents the general procedure used 
in computing the summary table (Table 5) for this 
study; minor differences might occur from rounding 
off. Filling in two or more worksheets can help a farm 
operator estimate costs of installations and compare 
one system with another. 
SELECTING THE SYSTEM 
The preceding sections have provided an economic 
analysis of the different conditioning and storage sys-
tems within selected size ranges. But additional factors 
may temper the economic considerations when making 
the final decision. The farm operator should evaluate 
how the systems being examined satisfy the following 
questions: 
Will the type of fuel used be in 
adequate supply in the future? 
Will future fuel prices remain fa-
vorable relative to other fuels? 
Will the drying system permit opti-
mum operation of harvest equip-
ment? 
Will the drying and storage system 
have minimum effect on grain qual-
ity? 
Yes No 
Will the depth of grain in storage 
be limited by the dryer? 
Does the mechanism of the dryer 
appear to be relatively unlikely to 
break down? 
Is the dryer relatively simple to ad-
just and operate, requiring mini-
mum attention? 
SUMMARY 
Yes No 
No one conditioning and storage system can be rec-
ommended as the most economical. The choice of a 
system depends upon annual volume, the marketing 
pattern, the type of farm, and the kind and capacity of 
existing facilities. Drying and storage services of com-
mercial elevators may be the most economical for small 
volumes of corn production. 
In-bin dryers provide the lowest cost across the 
greatest range of annual volumes. At volumes above 
20,000 bushels, the addition of a stirring device reduces 
the cost per bushel by providing greater drying capacity 
with any given size of heating components. 
The automatic batch and continuous-flow dryers are 
very similar in their characteristics and become compe-
titive with the other systems at 60,000 bushels or more 
per year. 
Low-temperature drying reduces the requirement for 
supplemental heat sources, but this saving is offset by 
the electricity used to meet the high airflow require-
ments. The height of the bin is also restricted by airflow 
requirements. 
Increasing costs of energy and decreasing supplies of 
fossil fuels may require major changes in present meth-
ods of harvesting, conditioning, and storing corn. More 
field drying, even at the cost of greater field losses, may 
become economical. Natural air and solar drying may 
become more prominent in the future. 
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